. Alternatively, the apparent contradiction between the mitochondrial and nuclear genomes could be due to the following factors: (i) hidden variation within electromorph classes (cryptic allozymes), such that undetected allozyme differences truly distinguish Atlantic and Gulf populations; (ii) a slower rate of evolutionary change in allozyme frequencies; or (iii) balancing selection at multiple allozyme loci.
To distinguish between these two classes of competing hypotheses, we report here an analysis of restriction fragment length polymorphism (RFLP) in single-copy nuclear (scn) DNA. We constructed primers suitable for amplification of DNA by the polymerase chain reaction (PCR) for each of four anonymous nuclear loci (11), following a procedure described elsewhere (12). Nuclear DNA, isolated from each of 277 oysters collected at nine locations between Massachusetts and Louisiana (13), was amplified with the use of these primers (14). The amplified products were digested with restriction enzymes (15), and four restriction site polymorphisms interpretable as unlinked Mendelian variants at single genes were identified (16).
Restriction site polymorphisms from all four scn loci reveal significant shifts in allele frequency between the Gulf of Mexico and Atlantic collections of American oysters, with the differences between these two geographic regions generally much greater than those within either area ( Table  1 ). The pattern contrasts strikingly with the geographic uniformity evidenced by the allozyme polymorphisms (Fig. 1) . The pronounced genetic break in scnDNA appears along the eastern coast of Florida, as was true for the mtDNA phylogeographic break in oysters and other maritime species (8, 9) . The sample from Stuart, Florida, a geographically intermediate locale, generally exhibited transitional allele frequencies. A clustering of genetic distances based on the scnDNA allele frequencies further documents the dramatic population genetic separation between the Atlantic and the Gulf of Mexico oysters, the agreement with the mtDNA break, and the apparent contrast with the allozyne information (Fig. 2) . that the large number of mtDNA mutational differences accumulated between the Atlantic and the Gulf clades must have required a considerable period of historical population separation (8) . Finally, it is difficult to imagine a selective pressure that could have molded in such consistent fashion the mtDNA phylogeographic partitions across species as different as the fishes, reptile, bird, arthropod, and bivalve mollusk that were assayed (9). We are left with the conclusion that the original discrepancy in population genetic structure between the nuclear and cytoplasmic genomes of oysters most likely results from some nonrepresentative evolutionary genetic properties of the allozyme systems. Balancing selection on protein coding loci appears the most likely explanation. Geneticists working with mollusks have long been intrigued by strong associations observed between higher multilocus heterozygosity at allozyme loci and presumed components of (8) organismal fitness (for example, metabolic efficiency, growth rate) (2, (17) (18) (19) (20) (21) and have concluded that allozyme polymorphisms themselves underlie physiological energetic differences by virtue of their influence on metabolite flux through central biochemical pathways (5, 22) . Such balancing selection on allozyme polymorphisms could counter the influence of genetic drift, even in the face of population subdivision due to historical demographic events or contemporary restrictions on gene flow that are reflected in geographically divergent frequencies of neutral genetic markers. Hidden molecular variation that would also distinguish Atlantic and Gulf oysters may exist at the allozyme loci, but this possibility can in a sense be subsumed under the hypothesis of balancing selection, provided that the selection operates with respect to the observed electromorph classes instead of the level of the hidden variation. A slower rate of evolution for allozymes as compared to scnRFLPs can also be eliminated, because both cases in oysters involve the population level sorting of ancestral polymorphisms that affect both equally.
Regardless of the specific underlying causes, the heterogeneity in geographic pattern among allozyme, scnDNA, and mtDNA data sets cannot be accommodated under a single evolutionary model involving either neutrality or balancing selection (23) . In this example where an allozyme survey had suggested high levels of gene flow, dramatic population genetic separation nonetheless was present in both the nuclear and the cytoplasmic genomes. Re (41). Living oysters were collected and placed on wet ice for transportation to the laboratory. Total cell DNA was extracted from mantle-gonad tissue by homogenizing in 50 mM tris-HCI (pH 8.0), 100 mM EDTA, and 100 mM NaCI followed by one cycle of phenol, phenol-chloroform, and chloroform extraction. RNA was removed by ribonuclease A digestion for 3 hours followed by a repeat of the organic extractions described above. We precipitated DNA by adjusting the aqueous fraction to a final concentration of 300 mM sodium acetate and 70% ethanol; it was then vacuum-dried and resuspended in 1 x TE (10 mM tris-HCI, pH 8.0, 1 mM EDTA).
14. In general, 1 
